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@ Blended films, structures therefrom, and methods of making and using them. 

(sh Blends having improved adhesion to each other when coextruded into multilayer flms, such^ fBms 
®ffim-Sa*aSs such pouches from such films, and methods for making ™d usto*th* > flms and 
Wreckages are disclosed and claimed. Improved adhesion between layers results from adjus^g the 
c^KSnte of me blends of the layers. In addition, improved adhesion between layers results form 
reducing the temperature of the chill roll in the cast coextrusion process. 
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BLENDED FILMS, STRUCTURES THEREFROM, AND METHODS OF MAKING AND USING THEM 

This invention relates to polymeric barrier materials, particularly coextruded film layers ; said layers having 
improved adhesion to each other. 

Background of Invention 

5 In the manufacture of cast multilayer films, it is desirable that the film layers adhere to each other. If th 

film layers adhere to each other, the need for a tie or an adhesive layer between the film layers is reduc d ; 
and thus, the multilayer film is more economical to produce. Further, if the layers of a multilayer film adh re 
more strongly to each other, the film is of « superior quality as it is stronger and the separate layers are less 
subject to peeling apart or delamination. Such a peeling apart or delamination particularly occurs after films or 

10 products therefrom are subjected to retorting or like conditions. 

In the manufacture of multilayer films or coextrudates, the molten multilayer film exits an extruder and pas- 
ses over at least one chill roll. In this process, it is believed that the higher the temperature of the chill roll, the 
better the adhesion between the layers of product Even with this conventional wisdom, H is difficult to bond 
polyolefins to vinylidene chloride copolymers, polyesters, polyamides and/or polycarbonates. 

15 It is believed that heretofore, it has not been proposed to decrease the chill roll temperature to obtain better 

adhesion between the layers of multilayer films. 

It is therefore an object of this invention to provide blends from which film layers can be coextruded to form 
multilayer products. It is a further object of this invention that said film layers have better adhesion to each oth r. 
It is also an object of this invention to provide a coextrusion process which produces films with layers which 

20 have better adhesion to each other. 

In addition, it is an object of this invention to provide multilayer films which have better adhesion to each 
other and which maintain this desirable quality even after the rigors of retorting or like conditions. 

Summary of the Invention 

25 

It has now been surprisingly discovered that film layers which do not usually adhere well to each other can 
be made to do so by adding to each of the separate layers a selected amount of at least one of the components 
of the other layer. The present invention therefore comprises multilayer films or laminates from such layers, 
the blends comprising such layers, and structures from such multilayer films, as well as methods of packaging 

30 and preparing foods using such structures. 

It has also been surprisingly discovered that better adhesion between film layers is obtained by reducing, 
rather than increasing, the temperature of the chill roll in the coextrusion process for manufacturing multilay r 
films. The present invention therefore comprises a method for manufacturing a multilayer film having improv d 
adhesion between the layers thereof comprising coextruding the components of said multilayer film and passing 

35 the coextrudate over at least one chill roll having a reduced temperature. The present invention also comprises 
using this method with the blends of this invention to form films. 

Brief Description of Drawings 

40 Fig. 1 illustrates one apparatus for producing films in accordance with the invention. 

Fig. 2 is a depiction of an apparatus for producing multilayer films. 

Fig. 3 is a cross-section of a multilayer film such as might be produced utilizing the apparatus shown in 
Fig. 2. 

45 Detailed Description 

In the practice of the present invention, if a first layer comprises film forming polymer or copolymer X and 
a second layer comprises film forming polymer or copolymer Y. these layers can have improved adhesion to 
each other when formed int a multilayer film by coextrusion if the first layer comprises 70 to 90% by weight 
so of X and 30 to 1 0% by weight of Y (rather than 100% of X) and the second layer comprises 70 to 90% by weight 
Y and 30 to 1 0% by weight of X (rather than 100% of Y). As an alternative, if layers X and Y are to be adhered 
together, at least one adhesive or tie, T, can be used ; and, tie T can be comprised of a blend of some or ail 
of the components of X and/or some or all of the components of Y. This invention also resides in multilayer 
films comprising a plurality of coextruded layers wherein there is at least two adjacent layers, a first and a sec- 
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chloride copolymers, polyesters, poiyamraes <jnu# h j materials by way of example, include gen- 

can be any materia, suitable for rnak,ng ^ m J^^^^^^Sv. polyvinylidene chloride- 
era.lypdyojerms.po.ye^ and J^Sa chloride methyl 

acrylate copolymers. e.g.. i^thvtene (PE) medium density polyethylene (MDPE). high density 

stabilizers, plasticizers or lubncants. polyet ^^^^^"^'^pE |s ne arlow density polyethylene (LLDPE). 
Po1yeMene<HDPE)^ 

very low density ^^J™ *»* "»thyl 

ethylene vinyl f^"^' h £ h u^rt P^ene (HIPS), polyvinyl chloride (PVC). ethylene but ne 
acrylate copolymer JJ°^ includes EVA), polyethylene 

copolymer (EB). maleic anhydnde rnodrfied P^*™* i^nere o SURLYN (DuPont).orthelke.ormbct- 

^^^«Si3uMR *NOVAMID^2030 (Mitsubishi Chem. Co.) DURATHANE (Farbenfabriken 
such as ULTRAMIDKR 4600 (BASr). ^Tj^" * _ * D p t) . 4018 . (Hue , s> Germany), and ELY 

certain P«»^.nd^»an o«»^~^mi»«s y ^.^^p.^ m 

damn! pro-He. »»« «» '? d Tl^«^^ ™ihose of PP or MA Saran IndMdually ; 

*.d£™.~™^ 

tot. T2 comprises Admer. T3 "rnproes « ' *> » * JLJ poMtafta and eo to 60% by weigM Adm r. 

""SLar eoe,*».on sducron* or ay* .nyend*. can be ^^^^^S." asa 
(o^yandda. <» « • ""TSSESSEKS^ Pc*c»tc- 

embodiments : Pdycartonate/TOTaT 3/F to lyo ^ JuZrrmiPdMMn Polyamide/T8/Polyolef.n ; 
naten-^olydefin. P*«^/™?^^ T2 and ^are as 

S'al^ 

Again. Bynel. P.exar 3342 or a high VA it should be undar- 

- JS£XS!lC-2ri« — -.-«~~ .mayboaybodad, 
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blown or tubular water quench extrusion or xtrusion coating, etc. and the lik and combinations thereof) or 
even laminated onto the multilayer film coextrudat structures of th present invention. For instance : 
PETTTIE/coextrudate of present invention/TIE/PET. Any suitable material can be used as a tie or adhesive. 
Such materials, by way of example, include EVA-based polymers, anhydride modified olefins or pofyolefins, 
5 copolymer compositions, or other synthetic resinous materials. Presently, maleic anhydride modified oleofins 
or polyolefins are preferred tie materials. 

Films of this invention include the multilayer film coextrudate structures of this invention, either with or with- 
out additional layers. Films of this invention can be formed into packages such as pouches or lid stock ; such 
films and packages are included within the term "film-package' as used herein. If desired, e.g. f for a particular 

10 end use, the films may be oriented by conventional processes such as blown tubular orientation, stretch orien- 
tation, or molecular orientation. They may also be cross-linked by conventional processes such as by irradia- 
tion, heat or the addition of cross-linking agents. 

Films of this invention are the same thickness as conventional films, i.e. about 2.0 mils (0.051 mm) with a 
normal range of about 1 .5 to about 3.0 m3s (0.038 - 0.076 mm). Films thinner than about 1 .5 mis (0.038 mm) 

15 tend to be too weak to perform their required functions (although individual layers of multilayer structures may 
be thinner than about 1.5 mils). Films thicker than about 3.0 mils (0.076 mm) are economically less competitive, 
although films up to about 20 mils (0.51 mm) are functional. 

Films of this invention, can be formed into a finished package or "film-package", such as a pouch, by con- 
ventional methods, e.g., by forming heat or adhesive seals about the periphery of the shape to be formed into 

20 a pouch. For instance, if a square pouch such as a retort pouch is desired, a rectangular film twice the desired 
length of the pouch is folded, the two parallel sides of the periphery (perpendicular to the fold) heat or adhesive 
sealed, the food or other material to be packaged inserted therein, and then the remaining open side of the 
periphery is heat or adhesive sealed. Another method for making a typical retort pouch is by sealing on three 
sides face-to-face films, filling the thus formed open pouch with food or whatever material is to be packaged 

25 therein, and then sealing the fourth side. Another type of film-package is lid stock for trays, such as microwave- 
able trays : the lid stock is pulled over the tray. 

For background on pouches and their production, reference is made to U.S. Patents Nos. 4,190,477, 
4,311,742 ; 4,360,550, and 4,424,256, each of which being hereby incorporated herein by reference. 

Retort pouches and microwaveable trays are usually filled with food, although the contents of the package 

30 is not a limitation of the invention. In fact, retort pouches can also be filled with medical supplies, blood and 
other materials. The packages of the invention are, however, especially useful as retort pouches and micro- 
waveable trays containing food. Sealed retort pouches and microwaveable trays containing food or other mate- 
rials are usually heated or retorted at temperatures and times sufficient to achieve commercial sterilization as 
defined in Title 21 , C.F.R., Part 1 13 (Definitions, Sea 1 13.3) which states that, "Commercial sterility of thermally 

35 processed food means the condition achieved — 

•(i) By the application of heat which renders the food free of - 

"(a) Microorganisms capable of reproducing in the food under normal nonrefrigerated conditions of storage 
and distribution ; and 

"(b) Viable microorganisms (including spores) or public health significance ; or 
40 "(ii) By the control of water activity and the application of heat which render the food free of microorganisms 

capable of reproducing in the food under normal nonrefrigerated conditions of storage and distribution." 

In general, to kill microorganisms such as bacteria in food or other materials, the temperature of heating 
and time thereof must be sufficient so that the food or other materials achieves a temperature of at least 60°C 
The cooking of food and the killing of microorganisms in food or other materials can be achieved by heating or 
45 retorting the pouch or tray containing food or other materials at a temperature typically from about 100°C to 
135°Cfor a sufficient time, e.g., at 130°C. Typical retort times are form 2 hour to an hour, although usually less 
than one hour. The time and temperature of retorting depends upon the contents and the amount thereof in 
the pouch or tray. The said heating can be achieved by heated or boiling water, steam or heated or pressurized 
steam ; the heated water can achieve temperatures greater than 100°C, without boiling by adjusting the press- 
so ure accordingly. This heating can also be achieved by microwaveable pasturization. 

Furthermore, with respect to film-packages it is noted that with respect to prior art film structures, the post 
retort deterioration was especially noticed with respect to lid stock for microwaveable trays. As a result of retort- 
ing conditions, when problem (i. ., prior art) lid stock is attempted to be pulled off of the tray, the layers thereof 
separate due to deterioration. With pouches, this separation problem is generally not noticed because pouches 
55 are generally cut open to empty their contents. However, the present inv ntion overcomes the problem of post- 
retort adhesion deterioration by providing improved adhesion between layers. In this regard, it is noted that of 
the above-described structures of this invention, those having a single tie layer may be used in pouches 
because pouches are generally cut open to empty their contents ; and, those structures having two or more tie 
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layers may be useful rm* ~ >^ " "j^^^M 

Turning to ^J™^ " P T~V) _ p utWoe , I »ud.sr310. From extruder 31 0th. e*lrud»te tows ttaough 

2S5 S£T and 2 Tth^nS^ coextrudate struts, the mottan multBayer 

^tefS.ar noted that thadacraasad chill roll t«H-^^^*-^«^^^ 

abTetoba pealed apart or dominated ; but, whan form d at a chill roll t mparatura of about 15-C to 21 C 
the lay rs thereof cann tb separated. 
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The following non-limiting examples are given by way of further illustration only and are not to be considered 
limitations of this invention, many apparent variations of which are possible without departing from the spirit or 



scope thereof. 
Examples 
Example 1 



A multilayer film coextrudate structure of this invention having five (5) layers was formed of a fust layer of 
PP (Fina 3622), a second layer (tie) of a PP blend containing EVA (Exxon 5610A-2 ; 30% EVA), a third layer 
of a vinylidene chloride methyl acrylate copolymer (MA Saran), and a fourth (tie) and fifth layers being the same 
as the second and first layers, respectively. This structure can be represented as : Fina 3622AExxon 5610A- 
2/MA Saran/Exxon S610A-2/Fina 3622. The structure was tested for adhesion between the polypropylene and 
the tie layers after four (4) weeks aging and after retorting at 130* C for one hour. The results are provided in 
is Table 1. 



Example 2 



A muttfiayer film coextrudate structure of this invention having five (5) layers was formed of a first layer of 
90% by weight PP (Fina 3622) and 10% by weight EVA (Exxon LD-761 ; 28% by weight VA), a second layer 
(tie) of a PP Wend containing EVA (Exxon 5610A-2), a third layer of a vinylidene chloride methyl acrylate 
copolymer (MA Saran). and a fourth (tie) and fifth layers being the same as the second and first layers, respect- 
ively. This structure can be represented as : 90% Fina 3622. 10% LD-761/Exxon 5610A-2/MA Saran/Exx n 
5610A-2/90% Fina 3622, 10% LD-761. The structure was tested for adhesion between the polypropylene and 
the tie layers after four (4) weeks aging and after retorting at for one hour. The results are provided in Tabl 1 . 

Example 3 

A multilayer film coextrudate structure of this invention having five layers was formed with a chfll roll tem- 
perature of 18°C. The first layer was PP (Fina 3622). The second layer was EVA (Exxon LD-761). The third 
layer was a vinylidene chloride methyl acrylate copolymer (MA Saran). And, the fourth and fifth layers w re 
the same as the second and first layers, respectively. This structure can be represented as : Fina 3622/Exxon 
LD-761/MA Saran/Exxon LD-761/Fina 3622. The adhesion between the layers was tested after four (4) weeks 
aging. The results are provided in Table 1. 

Example 4 - Comparison 



The multilayer film coextrudate structure of Example 3 was formed with a chill roll temperature of 71° C. 
This structure is not according to the present invention. The adhesion between the layers was tested after four 
40 (4) weeks aging. The results are provided in Table 1. 



45 



50 



55 



6 



BP 0 435 787 A2 





TABLE 1 
Results of Testing 




Example 


4-Week Aged 
Adhesion (g ) 


Post-Retort 
Adhesion (gr) 


1 


807 


272 


2 


874 


600 


3 


1115 


ND 


4 (comparison) 


323 


ND 



15 

ND=not determined 



20 The results from testing the structures of Examples 1 and 2 demonstrate the supenor adhes^nofand thus 
the superiority and benefits of multilayer film coextrudate structures of this invention. The results from testing 
me Zcturesof Examples 3 and 4 (comparison) demonstrate the superior adhesion of and thus the supenori* 
^nd ^^rofmultilayer film coextrudate structures processed with a chill roll having a reduced temperature 
r n ac^da^ w]th this invention. In particular, with respect to Examples 1 and 2. tHe Post-Retort ^hes,cn 

packages which are to be subjected to retorting or like conditions. 
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Claims 
1. 



55 



A method for adhering a first layer to a second layer In a film comprising a plurality of «"^™P<* ed la V™*' 
said method comprising adjusting the composition of said first layer so that it conte|ns 10 to *>V 
of the composition of the second layer, adjusting the composition of said second layer so that conta.r« 
10 to 30% by weight of the composition of the first layer, and coextrudmg the said adjusted composition 
of the first layer and the said adjusted composition of the second layer to form the said film compns.ng a 
plurality of superimposed layers comprising. 

2. The method of claim 1 wherein the adjusted composition of the first layer comprises go to 70% by w ight 
polyolefin and 10 to 30% by weight polyester, polyamide. vinylidene chloride copolymers and/or polycar. 
bonate end the adjusted composition of the second layer comprises 10 to 30% by we.ght polyolefin and 
90 to 70% by weight polyester, polyamide vinylidene chloride copolymers and/or polycarbonate. 

3. The method of any of claims 1 and 2. wherein the chill roll has a temperature of from about A" C to about 
21° C. 

4. The method of any of claims 1 and 2. wherein in the coextruding step, there is a chill roll having a tem- 
perature of less than about 4°C. 



6. 



A method for adhering a first layer to a second layer in a film comprising a plurality of superimposed layer* 
said method comprising coextruding said first and said second layers and at "east one tie '^rd^POsed 
between said first and second layers ; said tie comprised of a blend of some or all of the components of 
th first layer and/or som r all of the components of the second lay r. 



The method of claim 5 wherein the first layer comprises polypropyl n .thes cond layer compnses vinyl- 
idene chlorid methyl acrylate copolymer, and th tie layer comprises 80 to 70% by weight polypropyten 
and20to30%byw ight f thylene vinyl acetat or ethylene methyl acrylate copolymer, or a polypropylene 
blend containing ethylene vinyl acetate. 
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7. The method of claim 5 wherein the first layer comprises polyester, the second layer comprises polyolefin, 
and the tie comprises 10 to 20% by weight polyester, 10 to 20% by w ight polyolefin and 80 to 60% by 
weight of a maleic anhydride modified polyolefin or an ethylene vinyl acetate having a vinyl acetate content 
comprised between 28 and 35% by weight 

5 

8. The method of claim 5 wherein the first layer comprises polyester, the second layer comprises polyolefin, 
and the tie comprises a plurality of layers comprising a first tie layer disposed between the polyester and 
a second tie layer and the second tie layer disposed between the polyolefin and the first tie layer ; said 
first tie layer comprising 90 to 80% by weight polyester and 1 0 to 20% by weight a maleic anhydride modified 

10 polyolefin or an ethylene vinyl acetate having a vinyl acetate content comprised between 28 and 35% by 

weight and the second tie layer comprising 90 to 80% by weight polyolefin and 1 0 to 20% by weight a maleic 
anhydride modified polyolefin or an ethylene vinyl acetate having a vinyl acetate content comprised be- 
tween 28 and 35% by weight 

15 9. The method of claim 5 wherein the first layer comprises polycarbonate , the second layer comprises polyole- 
fin, and the tie comprises 10 to 20% by weight polycarbonate, 10 to 20% by weight polyolefin and 80 to 
60% by weight of a maleic anhydride modified polyolefin or an ethylene vinyl acetate having a vinyl acetate 
content comprised between 28 and 35% by weight 

20 1 0. The method of claim 5 wherein the first layer comprises polycarbonate, the second layer comprises polyole- 
fin, and the tie comprises a plurality of layers comprising a first tie layer disposed between the polycarbo- 
nate and a second tie layer and the second tie layer disposed between the polyolefin and the first tie layer; 
said first tie layer comprising 90 to 80% by weight polycarbonate and 1 0 to 20% by weight a maleic anhyd- 
ride modified polyolefin or an ethylene vinyl acetate having a vinyl acetate content comprised between 28 

25 and 35% by weight and the second tie layer comprising 90 to 80% by weight polyolefin and 10 to 20% by 

weight a maleic anhydride modified polyolefin or an ethylene vinyl acetate having a vinyl acetate content 
comprised between 28 and 35% by weight 

11. The method of claim 8 or claim 10, wherein disposed between said first and second tie layers is a core tie 
30 layer comprising a maleic anhydride modified polyolefin or an ethylene vinyl acetate having a vinyl acetate 

content comprised between 28 and 35% by weight 

12. The method of claim 5 wherein the first layer comprises polyamide, the second layer comprises polyolefin, 
and the tie comprises 10 to 20% by weight polyamide, 10 to 20% by weight polyolefin and 80 to 60% by 

35 weight of a maleic anhydride modified polyolefin or an ethylene vinyl acetate having a vinyl acetate content 

comprised between 28 and 35% by weight 

13. The method of claim 5 wherein the first layer comprises polyamide, the second layer comprises polyolefin, 
and the tie comprises a plurality of layers comprising a first tie layer disposed between the polyamide and 

40 a second tie layer and the second tie layer disposed between the polyolefin and the first tie layer ; said 

first tie layer comprising 90 to 80% by weight polyamide and 10 to 20% by weight a maleic anhydride mod- 
ified polyolefin or an ethylene vinyl acetate having a vinyl acetate content comprised between 28 and 35% 
by weight and the second tie layer comprising 90 to 80% by weight polyolefin and 10 to 20% by weight a 
maleic anhydride modified polyolefin or an ethylene vinyl acetate having a vinyl acetate content comprised 

45 between 28 and 35% by weight 

14. The method of claim 13 wherein disposed between said first and second tie layers is a core tie layer com- 
prising a maleic anhydride modified polyolefin or an ethylene vinyl acetate having a vinyl acetate content 
comprised between 28 and 35% by weight 

so 

15. The method of Claim 5 wherein the first layer comprises polypropylene, the second layer comprises vinyt- 
idene chloride methyl acrytate copolymers, and th tie layer comprises a polypropylene blend. 

16. The method of claim 15 wherein the polypropylene blend of the layer comprises polypropylene and ethylene 
55 vinyl acetate. 

17. The method of claim 16 wherein the ethylene vinyl acetate is present in an amount of about 30% by weight 
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18 The method of any on of claims 15-17 wherein the film comprises five superimposed layers wherein a 
" first superimposed layer is the first layer, a second superimposed layer is the second layer, a fourth 

superimposed layer being the same as the second superimposed layer, and a fifth superimposed layer 
being the same as the first superimposed layer. 

19 The method of claim 5 wherein the first layer comprises 90% by weight polypropylene and 10% by weight 
* ethylene vinyl acetate, the second layer comprises vinylidene chloride methyl acrylate copolymers, and 

the tie layer comprises a polypropylene blend. 

20. The method of claim 19 wherein the polypropylene blend of the tie layer comprises polypropylen and 
ethylene vinyl acetate. 

21. The method of claim 20 wherein the ethylene vinyl acetate is present in an amount of about 30% by weight. 

22. The method of any one of claims 19-21 wherein the film comprises five superimposed layers wher In a 
first superimposed layer is the first layer, a second superimposed layer Is the tie layer, a third superimposed 
layer is the third layer, a fourth superimposed layer being the same as the tie layer, and a fifth supenmposed 
layer being the same as the first superimposed layer. 

23. The method of any one of claims 5 to 22. wherein in the coextruding step there is a chill roll having a tem- 
perature of less than about 4° C. 

24. The method of any one of claims 5 to 22. wherein in the coextruding step there is a chill roll having a t m- 
perature of less than about 21 s C. 

25. The method of daim 24 wherein the chill roll has a temperature of from about 4- C to about 21° C. 

26 In a method for making a multilayer film by coextrusion wherein molten multilayer film passes onto a chill 
roll, the improvement comprising having the chill roll at a temperature below about 21" C. 

27. In the method of claim 26 the temperature of the chill roll is from about 4- C to about 21- C. 

28. In the method of daim 26 the temperature of the chill roll is below about 4° C. 

29 A film comprising a plurality of superimposed coextruded layers ; said layers comprising a first lay r and 
' a second layer ; said first layer containing 10 to 30% by weight of the composition of the second layer ; 

and. said second layer containing 10 to 30% by weight of the composition of the first layer. 

30 The film of daim 29 wherein the composition of the first layer is polyolefin. the composition of the second 
layer is polyester, polyamide. vinylidene chloride copolymers and/or polycarbonate : and the first layer com- 
prises 90 to 70% by weight polyolefin and 10 to 30% by weight polyester, polyamide and/or pdycarbonate; 
and. the second layer comprises 10 to 30% by weight polyolefin and 90 to 70% by weight poly ster. 
pdyamide, vinylidene chloride copolymers and/or polycarbonate. 

31 The film of daim 29 wherein said first layer comprises 10 to 30% by weight ethylene vinyl acetate and 90 
to 70% vinylidene chloride methyl acrylate copolymers and said second layer comprises 10 to 30/. by 
weight vinylidene chloride methyl acrylate copolymers and 90 to 70% ethylene vinyl acetate. 

32. A film comprising a plurality of superimposed coextruded layers ; said layers comprising at least one tie 
layer constituting a core interposed between a first layer and a second layer ; said tie composed of a blend 
of som or all of the components of the first layer and/or some or all of the components of the second layer. 

33 Th film of daim 32 wherein the first layer comprises polypropylene, the second layer comprises vinylidene 
chloride methyl acrylate copolymers, and the ti layer comprises 80 to 70% by weight polypropylene and 
20 to 30% by weight of ethylene vinyl acetate or ethylene methyl acrylate copolymer, or of a polypropylen 
blend containing ethylene vinyl acetate. 

34. The film of claim 32 wherein the first layer comprises polyester, the second layer comprises polyolefin. and 
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the tie comprises 10 to 20% by weight polyester, 10 to 20% by weight polyolefin and 80 to 60% by weight 
of a maleic anhydride modified polyol fin or an ethylene vinyl acetate having a vinyl acetate content com- 
prised between 28 and 35% by weight 

35. The film of claim 32 wherein the first layer comprises polyester, the second layer comprises polyolefin, and 
the tie comprises a plurality of layers comprising a first tie layer disposed between the polyester and a sec- 
ond tie layer and the second tie layer disposed between the polyolefin and the first tie layer ; said first tie 
layer comprising 90 to 80% by weight polyester and 10 to 20% by weight a maleic anhydride modified 
polyolefin or an ethylene vinyl acetate having a vinyl acetate content comprised between 28 and 35% by 
weight and the second tie layer comprising 90 to 80% by weight polyolefin and 1 0 to 20% by weight a maleic 
anhydride modified polyolefin or an ethylene vinyl acetate having a vinyl acetate content comprised be- 
tween 28 and 35% by weight 

36. The film of claim 32 wherein the first layer comprises polycarbonate, the second layer comprises polyolefin, 
and the tie comprises 10 to 20% by weight polycarbonate, 10 to 20% by weight polyolefin and 80 to 60% 
by weight of a maleic anhydride modified polyolefin or an ethylene vinyl acetate having a vinyl acetate con- 
tent comprised between 28 and 35% by weight 

37. The film of claim 32 wherein the first layer comprises polycarbonate, the second layer comprises polyolefin, 
and the tie comprises a plurality of layers comprising a first tie layer disposed between the polycarbonate 
and a second tie layer and the second tie layer disposed between the polyolefin and the first tie layer ; said 
first tie layer comprising 90 to 80% by weight polycarbonate and 10 to 20% by weight a maleic anhydrid 
modified polyolefin or an ethylene vinyl acetate having a vinyl acetate content comprised between 28 and 
35% by weight and the second tie layer comprising 90 to 80% by weight polyolefin and 10 to 20% by weight 
a maleic anhydride modified polyolefin or an ethylene vinyl acetate having a vinyl acetate content com- 
prised between 28 and 35% by weight 

38. The film of any one of claims 35 and 37, wherein disposed between said first and second tie layers is a 
core tie layer comprising a maleic anhydride modified polyolefin or an ethylene vinyl acetate having a vinyl 
acetate content comprised between 28 and 35% by weight 

39. The film of claim 32 wherein the first layer comprises polyamide, the second layer comprises polyolefin, 
and the tie comprises 10 to 20% by weight polyamide, 10 to 20% by weight polyolefin and 80 to 60% by 
weight of a maleic anhydride modified polyolefin or an ethylene vinyl acetate having a vinyl acetate content 
comprised between 28 and 35% by weight 

40. The film of claim 32 wherein the first layer comprises polyamide, the second layer comprises polyolefin. 
and the tie comprises a plurality of layers comprising a first tie layer disposed between the polyamide and 
a second tie layer and the second tie layer disposed between the polyolefin and the first tie layer ; said 
first lie layer comprising 90 to 80% by weight polyamide and 1 0 to 20% by weight a maleic anhydride mod- 
ified polyolefin or an ethylene vinyl acetate having a vinyl acetate content comprised between 28 and 35% 
by weight and the second tie layer comprising 90 to 80% by weight polyolefin and 10 to 20% by weight a 
maleic anhydride modified polyolefin or an ethylene vinyl acetate having a vinyl acetate content comprised 
between 28 and 35% by weight 

41. The film of claim 40 wherein disposed between said first and second tie layers is a core tie layer comprising 
a maleic anhydride modified polyolefin or an ethylene vinyl acetate having a vinyl acetate content com- 
prised between 28 and 35% by weight 

42. The film of claim 32 wherein the first layer comprises polypropylene, the second layer comprises vinylidene 
chloride methyl acrylate copolymers, and the tie layer comprises a polypropylene blend. 

43. The film of claim 42 wherein the polypropylene blend of th tie layer comprises polypropylene and ethylene 
vinyl acetate. 

44. The film of claim 43 wherein the ethylene vinyl acetate is present in an amount of about 30% by weight 

45. The film of any one of claims 42-44 wherein the film comprises five superimposed layers wherein a first 
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superimp sed layer is the first layer, a second superimposed layer is the tie layer, a third superimposed 
layer is the third lay r, a fourth superimposed layer being the same as the tie layer, and a fifth superimposed 
layer being the same as the first superimposed layer. 

5 46. The film of claim 32 wherein the first layer comprises 90% by weight polypropylene and 10% by weight 
ethylene vinyl acetate, the second layer comprises vinylidene chloride methyl acrylate copolymers, and 
the tie layer comprises a polypropylene blend. 

47. The fBm of claim 46 wherein the polypropylene blend of the tie layer comprises polypropylene and ethylene 
10 vinyl acetate. 

48. The fflm of claim 46 wherein the ethylene vinyl acetate is present in an amount of about 30% by weight 

49 The film of any one of claims 4&48, wherein the film comprises five superimposed layers wherein a first 
is superimposed layer is the first layer, a second superimposed layer is the tie layer, a third superimposed 
layer is the third layer, a fourth superimposed layer being the same as the tie layer, and a fifth superimposed 
layer being the same as the first superimposed layer. 

50. A mulitiayer film coextrudate structure wherein the improvement comprises improved adhesion between 
20 layers from forming said coextrudate structure by a coextrusion process having a chill roll at a temperature 

below about 21°C. 

51. A multilayer film of claim 50 wherein the temperature of the chill roll is below about 

25 52. A multilayer film of claim 50 wherein the temperature of the chill roll is from about 15°C to about 21° C. 

53. A multilayer film as claimed in any one of claims 50-52,wherein said film compromises a plurality of superim- 
posed layers ; said layers comprising a first layer, a pair of intermediate layers and a pair of outer layers ; 
said first layer constituting a core interposed between the pair of intermediate layers, and said intermediate 

30 layers interposed between the pair of outer layers ; said core comprising vinylidene chloride methyl acrylate 

copolymer ; said intermediate layers comprising ethylene vinyl acetate ; and, said outer layers comprising 
polypropylene. 

54. The fflm of any one of claims 29 to 53, cast into a film-package. 

55. The film of claim 54 wherein the film-package is a pouch. 

56. The fflm of claim 54 wherein the film-package is a lid stock. 

57. A film comprising a plurality of superimposed coextruded layers ; said layers comprising at least a first layer, 
a second layer, and a third layer, wherein said second layer is disposed between said first and third layers; 
said first layer comprises vinylidene chloride methyl acrylate copolymers, and said second layer is a tie 
comprising 1 0 to 30% vinylidene chloride methyl acrylate copolymers. 

58. The film of claim 57 wherein the tie comprises 90 to 70% ethylene vinyl acetate. 

59. A method for preparing and/or sterilizing contents packaged within a retort pouch comprising packaging 
said contents into a retort pouch cast from a film comprising a plurality of superimposed coextruded layers; 
said layers comprising at least one tie layer constituting a core interposed between a first layer and a second 
layer ; said tie comprised of a blend of some or all of the components of the first layer and/or some or all 
of the compon nts of th second layer ; and, subjecting the said packaged contents to retort conditions. 

60. The method of claim 59 wherein the first layer comprises polypropylene, the second layer comprises vinyl- 
idene chlorid methyl acrylate copolymers, and the tie layer comprises a polypropylene blend. 

61. Th method of claim 59 wherein the first layer comprises 90% by weight p lypropylene and 10% by weight 
thyl ne vinyl acetate, th sec nd layer comprises vinylidene chloride methyl acrylate copolymers, and 

the tie layer comprises a polypropylene blend. 
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62. The method of any one of claims 59-61 wherein said retort conditions comprise heating the said packaged 
contents at a sufficient temperature for a sufficient time so that th contents within the package achieve a 
temperature of at least 60°C ; said heating is by heated or boiling water, steam or heated steam or press- 
urized steam. 

63. The method of any one of claims 59-61 wherein said retort conditions comprise heating the said packaged 
contents at a sufficient temperature for a sufficient time so that the contents within the package achieves 
commercial sterilization. 

64. The method of any one of claims 60 to 63 t wherein the film comprises five superimposed layers wherein 
a first superimposed layer is the first layer, a second superimposed layer is the tie layer, a third superim- 
posed layer is the third layer, a fourth superimposed layer being the same as the tie layer, and a fifth 
superimposed layer being the same as the first superimposed layer. 
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FIG. 2 
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